The thin disk laser design allows amplification of ultrashort pulses to high pulse energy and high power with excellent beam quality. In this work a regenerative amplifier is presented, generating high energy picosecond pulses with:
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• A linear amplifier with > 40 reflections on the thin disk, including a compressor stage is currently being build in order to boost the pulse energy towards the Joule level at < 3 ps pulse duration • The system is ideal for pumping OPCPA systems and will be commercially available within the D+G VaryDisk platform
Modelling of instabilities

Setup
• Two laser disks (7% doped Yb:YAG, 0.215 mm) for high round trip gain • Ring cavity eliminates Faraday rotator • CPA technology for high energy (stretched to 1 ns) • 12 mm x 12 mm BBO Pockels cell
Outlook
Experimental results
• Spectral width of 1.4 nm (FWHM) is sufficient for compressing to < 3 ps • The regenerative amplifier shows so far no significant nonlinear spectral broadening, opening potential for a further increase of pulse energy • Pre-and postpulses < 1% are far away from main pulse, easy to clean away
• In a free-running regenerative amplifier bifurcations may limit the achievable repetition rate and/or energy • We demonstrate experimentally, that an increase in pump power not only increases the output power, but also effectively suppresses bifurcations 
